A flow cytometric assay for lysosomal glucocerebrosidase.
A flow cytometric assay is described for the determination of glucocerebrosidase (GC) activity using fluorescein di-beta-glucopyranoside (FDGlu). Fluorescent product is formed upon intracellular hydrolysis of FDGlu and is measured in the FL1 channel of a flow cytometer. We show that the assay is specific for lysosomal beta-glucosidase or glucocerebrosidase (1) by concentration-dependent inhibition of GC activity by conditurol-beta-epoxide (CBE), a specific irreversible inhibitor; (2) by the absence of activity in fibroblasts isolated from patients with Gaucher disease; (3) correction of the biochemical Gaucher phenotype in these cells is detectable following gene transfer and can be inhibited by CBE; (4) murine fibroblasts transfected with the human GC cDNA and expressing 1.5- to 2.5-fold higher levels of human GC in in vitro assays can be distinguished from nontransfected cells in mixing experiments; and (5) preincubation of GC expressing cells with the lysosomotropic compound chloroquine leads to a loss of the GC-mediated increase in fluorescence supporting lysosomal localization of the FDGlu hydrolyzing enzyme. This flow cytometric GC assay will be useful for monitoring GC activity at the single cell level and can be used for monitoring the efficacy of Gaucher patient treatments such as enzyme supplementation and gene therapy. Finally, our findings suggest that other lysosomal enzymes can be measured in this way using alternate fluorescein derivatives.